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ABSTRACT
Aim In recent years, considerable effort has been
devoted to the development and revisions to an
international consensus statement on concussion in sport
(ICSCS). The aim of this study was to obtain expert
views on the methodological rigour and transparency
with which the 2008 ICSCS was developed, as a
precursor to the development of the 2012 update.
Methods Delegates registered for the 2012 fourth
International Conference on Concussion in Sport,
selected local concussion researchers not involved in any
prior international consensus meetings, and all authors
of the 2008 ICSCS published paper were invited to
assess the methodological rigour and transparency with
which the 2008 ICSCS was developed. The online
Appraisal of Guidelines for Research and Evaluation
(AGREE) II assessment tool, with six quality domains,
was used and domain scores were expressed as a
percentage of the maximum possible score for that
domain.
Results 18 appraisers completed the online AGREE II
assessment. Ten appraisers said they would recommend
the 2008 ICSCS for use (without modiﬁcation) and seven
said they would recommend its use with some
modiﬁcation. The ‘scope and purpose’ and ‘clarity of
presentation’ were rated highest, both scoring 78%. The
lowest scoring domain was ‘applicability’ with a score of
55%.
Conclusions The quality of the ICSCS is important
because it is used to guide return-to-play decisions and
the management of sport-related concussions. This
appraisal of the 2008 ICSCS suggests that a greater
focus is needed on the actual implementation of future
ICSCS and the relationship between implementation and
desired health outcomes.
INTRODUCTION
Sports concussion is a growing public health
concern in most collision sports, particularly the
football codes. Together with the need for
evidence-based assessment and management strat-
egies for sport-related concussion, this has resulted
in a number of major international consensus state-
ments for concussion in sport (ICSCS) being devel-
oped and widely disseminated.1–4 One of the key
international initiatives has been the formation of
the ‘Concussion in Sport’ (CIS) group, which con-
sists of worldwide experts working in the ﬁeld of
sports concussion.
Since 2001, in conjunction with several leading
sports organisations including the International Ice
Hockey Federation, International Olympic
Committee, Fédération Internationale de Football
Association and the International Rugby Board, the
CIS group has held conferences to revise and
update key aspects of sports concussion knowledge.
These conferences have resulted in consensus state-
ments on key deﬁnitions, assessment and manage-
ment strategies for sports concussion. The CIS
group has moved from providing only position and
agreement statements to using a recognised meth-
odology to obtain consensus at its conferences
leading to the publication of international consen-
sus statements. In addition, the conferences prior
to this study have led to the development of evalu-
ation tools, the Sports Concussion Assessment Tool
(SCAT) and SCAT2 aimed at improving and stan-
dardising the sideline evaluation of sports-related
concussion. The concussion statements and concus-
sion evaluation tools are freely available and have
been ‘developed for use by doctors, therapists,
health professionals, coaches and other people
involved in the care of injured athletes, whether at
the recreational, elite or professional level’.3
The international statements on sports concus-
sion have been widely cited in the research litera-
ture5 and their recommendations have been used to
guide diagnosis and treatment of sports concussion
around the world. Given the intended impact of
these statements on sports medicine practice, it is
vital that a rigorous methodology be used to
develop them to ensure that their recommendations
are sound. Until now, the quality of the various
ICSCS in terms of the methodological rigour and
transparency with which they were developed has
not been independently assessed.
Deﬁning the quality of guidelines and consensus
statements can be complicated and previous studies
have shown that the quality of development of clin-
ical guidelines is variable.6–8 The Institute of
Medicine deﬁnes clinical guidelines as ‘systematic-
ally developed statements to assist practitioner and
patient decisions about appropriate healthcare for
speciﬁc clinical circumstances’.9 In principle, a
‘good’ clinical guideline acts as a link between clin-
ical research and its translation into practice,
leading to improved health outcomes. One of the
key assumptions behind clinical guidelines is that
the greater the strength of the evidence used, the
higher the quality of the guideline and the greater
potential for use in actual healthcare practice.
Governments, professional associations and health-
care organisations have often developed guidelines
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based on the consensus of expert groups. Several limitations of
consensus/expert guidelines/statements have previously been
identiﬁed10: they may not consider all of the published evidence
available; the quality of the evidence may not be considered
rigorously; there may be a lack of transparency in how recom-
mendations are derived; and the recommendations generated
may not be reproducible by other expert groups. Because clin-
ical guidelines can vary in quality, it is important to assess the
methods used to develop practice guidelines in order to be con-
ﬁdent of the resulting recommendations.
One tool for assessing guideline quality, the Appraisal of
Guidelines for Research and Evaluation (AGREE),11 was devel-
oped by a collaboration between academics and healthcare prac-
titioners in an attempt to coordinate guideline development
internationally. The most recent version, AGREE II,12 13 is a
valid, reliable and internationally recognised tool that assesses
the methodological rigour and transparency with which a prac-
tice guideline is developed. Several studies have used AGREE II
to assess the quality of practice guidelines,7 14 15 inform practice
guideline development and to guide what speciﬁc information
should be reported in practice guidelines.15 16
This paper reports the ﬁndings of an evaluation conducted in
2012 using AGREE II of the development of the 2008 ICSCS.
It was intended that this assessment would help to identify the
independently rated methodological strengths in the develop-
ment of the 2008 ICSCS to inform the development of the
planned 2012 Zurich ICSCS.
METHODS
This study was conducted as part of a larger research project
concerned with improving the awareness, understanding and
management of concussion in community sport. Ethics approval
for the study was obtained from the relevant University Human
Research Ethics Committee.
The AGREE II guidelines17 recommend that at least two
appraisers are used, preferably four, to increase the reliability of
the assessment. A variety of strategies were used to recruit
appraisers from a broad range of relevant interest groups. These
groups were: delegates registered for the Fourth International
Conference on Concussion in Sport (n=205); targeted
Australian/New Zealand concussion researchers not involved in
any of the international consensus statements (n=4); and all
authors of the paper ‘Consensus Statement on Concussion in
Sport 3rd International Conference on Concussion in Sport
held in Zurich, November 2008’ (n=7).
The recruited appraisers used the online AGREE II assess-
ment tool to rate the methodological rigour and transparency
with which the 2008 ICSCS was developed. AGREE II com-
prises 23 items organised into six quality domains: (1) scope
and purpose; (2) stakeholder involvement; (3) rigour of devel-
opment; (4) clarity of presentation; (5) applicability; and (6) edi-
torial independence (table 1). The 23 items (table 2) are rated
on a 7-point scale (1, strongly disagree; 7, strongly agree). The
internal consistency of the AGREE II domains, previously
reported in the AGREE II literature, ranges between 0.64 and
0.89.12 Each item also includes a section for comments. There
are two ﬁnal overall assessment items that require the appraiser
to make a judgement regarding the overall quality of the guide-
line on a 7-point scale (1, lowest possible quality; 7, highest pos-
sible quality) and decide whether they would recommend the
guidelines for use in practice (yes, as is; yes, with modiﬁcations;
no). In accordance with the AGREE II guidelines,17 all apprai-
sers were encouraged ﬁrst to undertake a 10 min online training
tutorial about how to complete the AGREE II assessment tool
prior to completing the appraisal (http://www.agreetrust.org).
However, appraiser training was optional and not monitored.
All responses were anonymous and completion of the assess-
ment was taken to indicate implied consent.
A score was calculated for each of the six domains by
summing all the scores of the individual items within a given
domain and scaling the total as a percentage of the maximum
possible score for that domain. The formula is provided in the
AGREE II manual as follows:
▸ Maximum possible score=7(strongly agree)×number of items
in that domain×the number of appraisers
▸ Minimum possible score=1 (strongly disagree)×number of
items in that domain×the number of appraisers
Domain score formula:
Obtained scoreMinimumpossible score
MaximumpossiblescoreMinimumpossible score 100
Descriptive statistics of the domain scores, across all appraisers,
were used to analyse the overall assessments of the guideline.
Thematic analysis of the feedback survey qualitative com-
ments was conducted independently by two researchers and
there was agreement in the identiﬁed themes.
Table 1 The AGREE II domains against which the 2008 International Consensus Statement on Concussion in Sport was assessed
Domain Domain description
Number of
items
Doman score
mean (range)
AGREE II domain
percentage score (%)
1 Scope and purpose is concerned with the overall aim of the guideline, the specific health
questions and the target populations (max score=21)
3 17 (11, 21) 78
2 Stakeholder involvement focuses on the extent to which the guideline was developed by the
appropriate stakeholders and represents the views of its intended users (max score=21)
3 15 (9, 21) 65
3 Rigour of development relates to the process used to gather and synthesise the evidence, as
well as the methods to formulate the recommendations and update them (max score=56)
8 39 (14, 56) 64
4 Clarity of presentation deals with the language, structure and format of the guideline (max
score=21)
3 17 (7, 21) 78
5 Applicability pertains to the likely barriers and facilitators to implementation, strategies to
improve uptake and resource implications of applying the guidelines (max score=28)
4 17 (7, 22) 55
6 Editorial independence is concerned with the formulation of recommendations not being
unduly biased with competing interests (max score=14)
2 11 (5, 14) 77
Domain percentage scores are presented as a percentage of the maximum possible score for each domain.
AGREE Next Steps Consortium (2009). The AGREE II Instrument (Electronic version). http://www.agreetrust.org.
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RESULTS
Eighteen appraisers completed the online AGREE II assessment:
three researchers, 13 delegates registered for the Fourth
International Conference on Concussion in Sport, and one
author of the ‘Consensus Statement on Concussion in Sport 3rd
International Conference on Concussion in Sport Held in
Zurich, November 2008’ paper. One person did not identify
the group to which they belonged, but their views are still
included below.
Ten appraisers said that they would recommend the 2008
ICSCS for use (without modiﬁcation) and seven appraisers said
that they would recommend the 2008 ICSCS for use with some
modiﬁcations; one appraiser said that they would not recom-
mend its use. The median overall rating of the quality of the
2008 ICSCS was 5.5 (range: 3–7). The mean domain scores for
all appraisers and domain percentage scores are shown in table 1.
The mean scores for each of the 23 items are shown in table 2.
Appraiser feedback
Some appraisers provided comments in relation to speciﬁc
domains and their overall assessment of the 2008 ICSCS.
Several themes related to the target population, methodology
and applicability emerged from these comments.
Target population
There were several comments that indicated a need for more
information on the intended target population. There were also
comments concerning the participation of end-users in the 2008
ICSCS development. For example:
The target population is not clearly described.
As far as can be ascertained there is no evidence that any
members of the target population have been included in the
development of the consensus statement. The document was
developed for use by physicians, therapists, certiﬁed athletic trai-
ners, health professionals, coaches and other people involved in
the care of injured athletes, whether at the recreational, elite or
professional level. However, it does not seem that anyone other
than researchers were involved in developing the guidelines.
This was not an objective: the objective was to present ‘empiric-
ally based evidence guidelines’ not subjective opinions of
stakeholders.
Methodology
The appraisers identiﬁed the need for documentation of the
methods used to search for evidence and to develop the recom-
mendations. Comments included:
Consensus process #4 indicates that systematic lit reviews were
done prior to the consensus meeting, however the guideline does
not include speciﬁcs regarding search terms, strategy, data extrac-
tion, time periods, etc. A full search strategy is not included.
It is not clear that an external review occurred prior to publica-
tion (of the consensus statement on concussion in sport).
A lack of, or insufﬁcient, information on the presence of con-
ﬂicts of interest in the 2008 ICSCS developers was also com-
mented on:
No information is provided about who funded the consensus
statement development although there is a statement about no
competing interest.
Applicability
Several appraisers indicated that the inclusion of the SCAT2
tool and the presentation of different options for concussion
management were useful.
Table 2 Overall ratings of AGREE II items
Domain Items in domain
Overall rating of each
item given as mean
(SD). Scores could range
from 1 to 7
Item Domain
Scope and purpose The overall objective(s) of the guideline is (are) specifically described 5.6 (1.6) 5.7 (1.4)
The health question(s) covered by the guideline is (are) specifically described 5.7 (1.4)
The population (patients, public etc.) to which the guideline is meant to apply is specifically described 5.8 (1.3)
Stakeholder involvement The guideline development group includes individuals from all relevant professional groups 5.3 (1.5) 4.8 (2.0)
The views and preferences of the target population (patients, public, etc.) have been sought 3.3 (2.1)
The target users of the guideline are clearly defined 5.9 (1.2)
Rigour of development Systematic methods were used to search for evidence 4.5 (2.1) 4.8 (2.0)
The criteria for selecting the evidence are clearly described 4.5 (2.2)
The strengths and limitations of the body of evidence are clearly described 4.1 (2.0)
The methods for formulating the recommendations are clearly described 5.4 (1.4)
The health benefits, side effects and risks have been considered in formulating the recommendations 5.1 (1.8)
There is an explicit link between the recommendations and the supporting evidence 5.2 (1.6)
The guideline has been externally reviewed by experts prior to its publication 4.0 (2.3)
A procedure for updating the guideline is provided 5.7 (1.8)
Clarity of presentation The recommendations are specific and unambiguous 5.7 (1.2) 5.7 (1.3)
The different options for management of the condition or health issue are clearly presented 5.5 (1.5)
Key recommendations are easily identifiable 5.8 (1.4)
Applicability The guideline describes the facilitators and barriers to its application 4.3 (1.8) 4.3 (1.9)
The guideline provides advice and/or tools on how the recommendation can be put into practice 5.3 (1.3)
The potential resource implications of applying the recommendations have been considered 3.7 (2.1)
The guideline presents the monitoring and/or auditing criteria 3.8 (1.9)
Editorial independence The views of the funding body have not influenced the content of the guideline 5.4 (1.8) 5.6 (1.6)
Competing interests of the guideline development group members have been recorded and addressed 5.9 (1.4)
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As mentioned, before the SCAT 2 sideline questions need to be
sport speciﬁc which is what we have done for the (name of sport-
ing organisation removed) and what I use on the sideline with
my son’s (name of sporting organisation removed) team. It’s a
fantastic initiative and an exceptionally valuable tool.
Additional comments highlighted the need for greater discus-
sion on the facilitators, barriers and potential resource implica-
tions associated with implementing the 2008 ICSCS
recommendations.
There is a section on knowledge transfer but this is very brief
and does not address any challenges in any systematic way.
This is an area that needs addressing. For example, many sports
organizations serving recreational youth athletes are attempting
to undertake mass NP testing of their members at substantial cost
(if not actual ﬁnancial cost certainly in terms of limited time and
personnel resources). The added beneﬁt of this testing at this
level compared to resource allocation needs to be evaluated and
appropriate guidance provided.
Overall assessment
Comments accompanying appraisers’ overall assessment of the
guidelines included:
The consensus statement seems to be an excellent summary of
the evidence related to concussion in sport. However the useful-
ness of the guidelines and the lack of consideration about how to
successfully implement then is a concern.
The application of the AGREE II instrument to this Consensus
document needs to be carefully considered as it was probably not
the intent of the document to be developed as a “formal”
Guideline. The scope is far ranging and it is thus difﬁcult to care-
fully analyse the evidence and present it in a way that might be
expected in a more focused Guideline. This impacts on the
scoring of some questions in this assessment.
DISCUSSION
In this study, the AGREE II online guideline assessment tool
was used to evaluate the quality of the 2008 ICSCS. The
overall ratings provided by the appraisers indicate that the
majority believe the guidelines are of quite a high standard.
However, while all but one of the appraisers indicated that
they would recommend that the 2008 ICSCS be used, more
than one-third also wanted to see some modiﬁcations made
to it.
Among the six domains evaluated, the rated strengths of the
2008 ICSCS appear to lie in the areas of scope and purpose
(Domain 1), clarity of presentation (Domain 4) and editorial
independence (Domain 6). The appraisers identiﬁed applicabil-
ity (Domain 5) as the area where the most improvement could
be made in the next version of the ICSCS. This area pertains to
the likely barriers and facilitators to implementation, strategies
to improve uptake, and resource implications of applying the
guidelines. The involvement of stakeholders (Domain 2) and
rigour of development (Domain 3) also received lower quality
scores compared with domains 1, 4 and 6. The AGREE II
Consortium has not set minimum domain scores or patterns of
scores across domains to differentiate between high quality and
poor quality guidelines, so the scores of the AGREE II evalu-
ation require careful interpretation.
Previous studies using AGREE or AGREE II to evaluate the
quality of clinical guidelines have reported a similar pattern of
strengths and weaknesses in domain scores.14 15 One study,15
using the AGREE tool, evaluated the quality of methodological
rigour of WHO guidelines on maternal and perinatal health,
published between 2007 and 2011. For the evaluation of the
2011 maternal and perinatal health guideline, ‘scope and
purpose’ and ‘clarity of presentation’ were the highest scoring
domains (89% and 93%, respectively) and ‘applicability’ was
the lowest scoring domain (58%). A systematic review of the
methodological quality of clinical guideline development for
the management of chronic disease in Europe included nine
studies, analysing 28 European guidelines from eight coun-
tries.14 That study reported that the lowest scoring domains,
using AGREE II, were editorial independence (41%) and
applicability (44%), while scope of purpose (84%) rated more
highly. Consistent with the new results from our study reported
here, the ﬁndings of these studies indicate that the scope of
purpose is generally a high scoring domain across guidelines,
while applicability is consistently among the lowest scoring
domains.
Applicability (Domain 5) was the lowest scoring domain
(55%) in the current study. The low scores for applicability may
be due to a view that guideline/statement development and
implementation are separate activities. It is well known that the
existence of evidence-based guidelines or consensus statements
does not guarantee their implementation.18 19 Although the
2008 ICSCS recognises the need to optimise knowledge transfer
and education strategies, there has been limited work towards
this aspect until now.20 The various ICSCS have been widely
disseminated in peer-reviewed journals and it has been suggested
that this demonstrates ‘implementation’/knowledge exchange.21
While this method may be considered effective from a clinical
perspective, it does not take into account factors that may affect
the adoption of ICSCS by the end-users, such as other health
professionals and those involved in the delivery of safe sport.
Many of the clinical experts in the CIS group are engaged with
professional sport and peak sport bodies, and this no doubt con-
tributed to the adoption of ICSCS by such organisations.
Discouragingly, where sports bodies have not implemented the
ICSCS18 22 concussion and return-to-play knowledge are likely
to be poor. Getting the information on concussion assessment
and management to the target audience—health professionals,
coaches, players and parents—remains a challenge.
Recommendations for improving the applicability of guidelines
include the inclusion of relevant professionals with the relevant
expertise early in the guideline development process to identify
and address potential barriers, cost implications and criteria for
guideline monitoring.20 21 23
The domain for rigour of development (Domain 3) received
had a relatively low score in this study. This may be due to a
perceived lack of methodological expertise in the 2008 ICSCS
developing team or a lack of resources to employ a systematic
review of the evidence. This domain can be considered to
have the most impact on guideline quality as it ensures that a
rigorous, systematic approach is used for identifying and
reviewing the evidence on which guidelines are developed.
The assumption is that the stronger the evidence, the higher
the quality of ICSCS and the increased likelihood of their
uptake. The low score could also be due to the poor report-
ing of the methods used in the development of the 2008
ICSCS. This could be improved by including search terms and
strategies, data extraction or evidence tables in future
statements.
The low rating for the domain for the involvement of stake-
holders (Domain 2) indicates a need for improvement in this
area. Low scores could reﬂect the lack of multidisciplinary
involvement and input from the end-users. Stakeholder involve-
ment is critical to the relevance, uptake and effectiveness of
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clinical guidelines and other interventions.24 Recommendations
to increase stakeholder involvement include the inclusion of
end-user representatives during guideline development; qualita-
tive research to determine the views and preferences of the
target population; and the involvement of all relevant disciplines
in future ICSCS development groups.15 23
While the overall quality ratings for the scope and purpose
(Domain 1) and editorial independence (Domain 6) were
relatively high, appraiser comments indicated that there were
still opportunities for improvement within these domains.
Speciﬁc information on the target population and expected
health outcomes would contribute to the strength of the
domain for scope and purpose. Information about funding
sources and conﬂict of interests would help to clearly establish
editorial independence. Some comments, where appraisers ques-
tioned whether ICSCS should be considered as formal guide-
lines and whether feedback from stakeholders was relevant,
raise issues around the intended use of the 2008 ICSCS and
clear articulation of this. The demonstrated impact of the
published ICSCS,5 and the fact that they are designed for use by
those acting in the ﬁeld caring for injured athletes,3 suggests
that the quality of the statements and stakeholder input are rele-
vant and essential.
There are several limitations to the analysis in this study.
While AGREE II has been tested for reliability and validity, the
scores of the AGREE II evaluation should be interpreted with
caution, as there is no published threshold for discriminating
between ‘‘high quality’’ and ‘‘low quality’’ guidelines. AGREE
II was developed to assess clinical guidelines and the 2008
ICSCS is not a clinical guideline, as such, even though it may
have been interpreted to be used in this way. It may be that
AGREE II is not the best instrument for assessing the methodo-
logical rigour and transparency in the 2008 ICSCS develop-
ment, but the range of pertinent comments provided by the
appraisers suggests that it could be applied in this context and
is relevant.
This study did not aim for the appraiser group to be a
representative sample of the interest groups approached for
this study. It is possible that the participating appraisers could
have been relatively inexperienced in guideline development
and evaluation. This may have affected the quality of the
results and provided ratings and may have been a potential
source of bias. However, the use of multiple appraisers from a
range of backgrounds is quite likely to have reduced this poten-
tial bias. The AGREE II guidelines17 recommend that each
guideline is assessed by at least two appraisers; however, four
appraisers are preferable, as this increases the reliability of the
assessment.
The 2008 ICSCS has been important for guiding
return-to-play decisions and the management of sport-related
concussion. This appraisal of the 2008 ICSCS suggests that the
domains of applicability, rigour of development and stakeholder
involvement are key areas for improvement in subsequent
ICSCS. The ﬁndings from this study were provided to the orga-
nisers of the 2012 Zurich consensus meeting ahead of time, to
inform deliberations at that meeting and the development of the
planned 2012 ICSCS. It is recommended that further research is
conducted to evaluate the actual implementation and adoption
of future ICSCS and, importantly, the relationship between
implementation and health outcomes.
What are the new ﬁndings?
▸ This is the ﬁrst independent assessment of the
methodological rigour and transparency of the development
of any of the international consensus statements on
concussion in sport (ICSCS).
▸ The majority of appraisers would recommend the 2008
ICSCS for use; however, over a third would like to see some
modiﬁcations to them.
▸ Applicability, which refers to the likely barriers and
facilitators to implementation, strategies to improve uptake
and resource implications of applying the guidelines, was
identiﬁed as the area where the most improvement could be
made in the next version of ICSCS.
How might it impact on clinical practice in the near
future?
▸ Users of concussion guidelines and associated documents
need to be assured that they are evidence-based. This paper
provides assurance that the international consensus
statements on concussion in sport (ICSCS) meet this
requirement.
▸ Successful implementation of guidelines remains a challenge
for practitioners and ongoing updates to ICSCS will provide
enhancements to make this process easier.
▸ There will still be a need to further disseminate the
guidelines more widely across all sports and practitioners
and clinicians have a clear role to play in this.
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